MoS 2 nanotubes were synthesized by chemical vapor deposition (CVD) using six-horned octahedral FeO nanoparticles and gasified MoO 3 and sulfur. The morphology and structure of the nanotubes were characterized by scanning electron microscopy (SEM), Raman spectroscopy, and transmission electron microscopy (TEM), showing that the nanotubes had a hollow structure. The hexagonal lattice of MoS 2 was aligned parallel to the direction of the nanotubes. We investigated the catalytic activities of the Fe films and nanoparticles of Fe 2 O 3 , NiO, and Cu 2 O for the growth of MoS 2 nanotubes. FeO was the most effective tested catalyst.
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Semiconductor nanowires and nanotubes have been actively studied over the past decades owing to their unique application in nanoscale devices 1, 2) . Nanotubes of transition metal dichalcogenides have attracted attention since Tenne and coworkers reported the polyhedral and cylindrical structure of tungsten disulfide (WS 2 ).
3-5) WS 2 and molybdenum disulfide (MoS 2 ), the representative transition metal dichalcogenide materials, have potential use in energy, electronics, and catalytic applications [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . Recently, continuous efforts have been made to develop methods of synthesizing monolayers, [20] [21] [22] [23] but only a limited number of methods have been developed to synthesize nanowires or nanotubes [24] [25] [26] [27] [28] [29] [30] , which involves multiple processes. No reports of the extensive use of catalytic nanoparticles that are widely used for carbon nanotube growth 31) can be found in the literature.
We have reported high-aspect-ratio [32] [33] [34] . Si wafers with 285 nm SiO 2 layers were used as substrates with deposited catalyst candidates, which will be described later. The substrates were placed downstream of the furnace. MoO 3 was placed upstream, and S was supplied with the carrier gas flow from another furnace. The CVD conditions were as follows: Because no diffused rings from the amorphous layer were found in Fig. 2(d) , we conclude that the nanotube is hollow.
It is important to determine the chirality of the nanotube for application to valleytronics 35) , superconductivity 19) or edge-based catalysts. 36) From the SAED shown in Fig. 2(c) , the hexagonal lattice is aligned parallel to the length of the nanotube. The orientation of the 100 diffraction is 30° off in the direction of the nanotube. Since the real-space lattice is 30° -rotated from the reciprocal lattice in the hexagonal system, the direction of the Mo-Mo (or S-S) nearest neighbor is parallel to the nanotube. Thus, the chirality of the nanotube is "armchair" as shown in Fig. 2(e) . We examined four nanotubes and found that all of them had an "armchair" structure, and we consider that such a structure is the main product under this growth condition. Note that Fig. 2(e) is drawn according to the recent convention 36) , which assimilates the three-atomic-layered lattice of MoS 2 to the honeycomb network of graphene by looking from the layer normal.
Since the function of FeO as the MoS 2 nanotube growth catalyst was found accidentally, we examined other materials with similar functions. Note that FeO is the most 5 chemically active common iron oxide, which is prone to oxidation into other iron oxides or decomposition. 38) In this experiment, we placed Fe films and We consider that the growth of layered tube structures can be facilitated by the layered Fe x MoS 2 seeds. 6 In conclusion, we have reported the structure analysis of MoS 2 nanotubes, which were synthesized by CVD with FeO nanoparticles. It was found that the nanotubes had a hollow multilayer structure, faceted with a rectangular cross section with closed ends of frustum 
